[Abstract] Biofilms are sessile communities of microbial cells embedded in a self-produced or hostderived exopolymeric matrix. Biofilms can both be beneficial or detrimental depending on the surface. 
In order to study the mechanisms involved in biofilm development, microscopic evaluation is a key technique that allows differentiation of the steps of the process, from adhesion to maturation and dispersion. In particular, confocal laser scanning microscopy (CLSM) is frequently used because it allows visualization of architectural complexities of intact and hydrated biofilms. In this protocol, we describe how to grow and process samples of B. pertussis biofilms, as demonstrated in our recent publication (Cattelan et al., 2017) . forming an air-liquid interface in the coverglass where biofilms will develop. Cover the plate with aluminum foil and incubate in a humidified chamber at 37 °C on a platform shaker at 90 rcf.
Materials and Reagents
5. If the biofilm formation is going to be examined for longer than 24 h, change medium every 24 h as described above. Samples can be processed at 24, 48, and 72 up to 96 h.
C. Visualization of biofilms 1. After each time point, aspirate medium from each well and carefully wash the biofilms twice with sterile PBS.
2. Pick the coverglass up with forceps and place it into a new 6-well plate. A needle can be used to aid in lifting the coverglass followed by use of forceps to pick the coverglass without touching the area where the biofilm developed.
3. Carefully add 50 μl of neutral buffered formalin, or enough to cover the glass surface. Special attention must be taken in order to not disturb the biofilm and incubate for 15 min at room 6. Allow the mounting media to harden by incubating at 4 °C for 24 h.
7. Slides can be stored (weeks to months) in the dark at room temperature for later visualization.
Examine the samples with a confocal microscope, taking images in a z-stack configuration, making sure to cover the entire biofilm structure from bottom to top.
8. Analyze the images by using microscopy image visualization software (Figure 2 ). 
Data analysis
Quantitative data from images can be obtained with COMSTAT2 plug-in (Heydorn et al., 2000) run in ImageJ (Schneider et al., 2012) . Structural features that can be analyzed are maximum and average thicknesses, substrate coverage, biomass and roughness coefficient (see structural data in Table 1 ). Detailed instructions for COMSTAT2 use are described in Heydorn et al. (2000) .
Appropriate statistical analysis should be carried out on the obtained data. 
